Let ⊂ R 2 be a domain. Suppose that f ∈ W 1,1 loc ( , R 2 ) is a homeomorphism such that Df (x) vanishes almost everywhere in the zero set of J f . We show that f −1 ∈ W 1,1 loc (f ( ), R 2 ) and that Df −1 (y) vanishes almost everywhere in the zero set of J f −1 . Sharp conditions to quarantee that f −1 ∈ W 1,q (f ( ), R 2 ) for some 1 < q 2 are also given.
Introduction
In this paper we address the following issue. Suppose that ⊂ R 2 is a domain and that f : → f ( ) ⊂ R 2 is a homeomorphism of the Sobolev class W 1,p loc ( ; R 2 ), p 1. Here W 1,p loc ( ; R 2 ) consists of all locally p-integrable mappings of into R 2 whose coordinate functions have locally p-integrable distributional derivatives. Under which conditions can we then conclude that
Let us first briefly discuss the one-dimensional case. Consider the usual Cantor ternary function u on the interval (0, 1). Then u is continuous, non-decreasing, constant on each complementary interval of the ternary Cantor set and fails to be absolutely continuous. Let now g(x) = x + u(x) on (0, 1). Then also g fails to be absolutely continuous and so g does not belong to W If we analyze the situation more carefully, we notice that the crucial thing here is that the differential of h vanishes in a set of positive measure.
In two dimensions, the mapping f ( 
The above theorem appears to substantially improve on the known related results. Indeed, the only results we know of assume that f ∈ W 1,2 loc ([31] , [27] ). This is an essentially stronger assumption: it and the a.e. positivity of the Jacobian imply that f maps sets of area zero to sets of area zero and that the so-called distributional Jacobian of f coincides with J f . Both of these conclusions can fail in our setting, and our proof is necessarily different from the case f ∈ W 1,2 loc . The statement of Theorem 1.1 is not symmetric in the sense that no conclusion on the size of the zero set of the Jacobian of f −1 is drawn. In fact, under the setting of Theorem 1.1, J f −1 can vanish in a set of positive area. Our second result extends Theorem 1.1 to an appealing statement. 
Recall that a homeomorphism f ∈ W 1,1 loc ( , f ( )) is classically differentiable almost everywhere. Thus either J f (x) 0 or J f (x) 0 a.e. For simplicity, let us assume from now on that J f (x) 0 a.e. Under the assumptions of Theorem 1.2, the inequality
then holds a.e., where 1 K(x) < ∞ a.e. For simplicity, we then say that f is a mapping (or homeomorphism) of finite distortion K (cf.
[15]). It is now natural to inquire if a suitable integrability condition on K would guarantee better regularity for the inverse of f. Our next result gives an affirmative answer.
loc (f ( ), R 2 ) and f −1 is a mapping of finite distortion.
The first applications of the above results have already been found. In [14] , we show that the W 1,1 -minimizers of the L 1 -integral of a suitable distortion function are in fact smooth, with a harmonic inverse. This relaxes the assumptions in [1] , where the minimization problem was considered in W 1,2 .
